Examination of immunity disorders at the system and local levels in pregnant women with persistent mycoplasma infection has been carried out. The analysis has revealed depression of circulating in blood CD3+ and CD4+, increase of CD16+ and CD19+, decrease of activated CD25+ and ready to adaptation CD95+ lymphocytes. Studies of the concentration of cytokines at the local level (cervical mucus) in pregnant women with mycoplasma infection showed a significant increase in concentrations of both proinflammatory (TNF-ά, IL-6) and antiinflammatory (IL-4 in 4.5 times) cytokines compared with controls group (P <0.05 and P <0.01), which confirms the presence of an inflammatory process not only at the system level, but locally. That means that pregnant women with mycoplasma infection in comparison with healthy pregnant women were indicated with violations of the regulation system of cytokines in peripheral blood and locally in the cervical mucus. It is characterized by increased TH-1 cell response to the increasing fusion of proinflammatory cytokines (IL-1, IL-6, IFN-γ, TNF-ά), and pointed to the imbalance of their products, which may be a factor in this pregnancy complication.
Introduction
The problem of infectious diseases of female genital mutilation continues to be one of the most pressing and important, both in the medical -social and scientific and practical aspects. In recent years, there is a sharp increase in infections everywhere, including mycoplasma infection. Despite the considerable progress in diagnosis and treatment, these infections remain very significant in the structure of obstetrical pathology and perinatal morbidity and mortality (Kira, 2001; Prilepskaya, 2007) . Certain patterns were identified, showing significant changes in the immune system with mycoplasmosis, which have real significance in the pathogenesis of perinatal disorders. Nevertheless, peculiarities of the fundamental components of immunity, presence of cytokines in mycoplasmosis is poorly understood, while the available information is piecemeal and cannot be integrated and synthesized.
Material and methodology
The study included 90 pregnant women with mycoplasma infection and 30 pregnant women of the control group (healthy pregnant women) during the 2nd and 3rd trimesters of pregnancy. Phenotypic profile of lymphocytes was investigated by indirect membrane immunofluorescence on flow cytometry using monoclonal antibodies to surface antigens of lymphocytes (TNF "Sorbent" by method of A. Filatov (1992) : for CD3+ -marker of mature T-lymphocytes; for CD4+ -marker of T-helpers/inductors; for CD8+ -marker of cytotoxic lymphocytes supressors; for CD16+ -marker of natural killers; for CD25+ -marker of L-receptor chain of interleukin 2; for CD95+ -marker of Fas-receptor mediating apoptosis; for CD19+ -marker of B-lymphocytes. Phagocytic activity of neutrophils was evaluated in the reaction of phagocytosis of latex particles by blood neutrophils; metabolic functional activity -by NST test (Frimmel, 1987) ; circulating immune complexes (CIC) -by precipitation with polyethylene glycol; cytokines (IL-1β, IFN-γ, TNF-α, IL-4) -by solid-phase immunoenzyme method using test kits IFA Best (Russia) on an automatic EIA analyzer PLAB "Adaltis" (Italy). Statistical processing included calculation of averages and their errors, variance, correlation analysis. The reliability of differences was assessed using Student's t test. The material for study were peripheral blood, serum, plasma lymphocytes, cervical mucus.
Results of the study
Immunophenotyping of lymphocyte subpopulation composition of peripheral blood allowed revealing abnormalities and assessing the level of activated cells that are responsible for the production of proinflammatory cytokines and autoantibodies. Immunological profile of pregnant women with mycoplasma infection and control group is shown in Table 1 . Note: * D<0,005 differences are reliable between the main and control groups.
As can be seen from the table, in pregnant women with mycoplasma infection the number of total population of T-lymphocytes (CD3+) in peripheral blood is significantly decreased compared to healthy pregnant women (68.12±0.9 and 74.8±1.88, D<0.05). Lack of stability in the numbers of the total population of T lymphocytes CD3+ in the blood during pregnancy is possibly due to the persistence of mycoplasma infection. Studying the status of T-helper cells showed a significant (P<0.05) decrease in the number T-helpers/inductors (CD4+) compared to the control group (40.35±0.98 and 54.5±3.55, respectively) that is a manifestation of T-cell immunodeficiency. The number of Т-suppressors/cytotoxic lymphocytes (CD8+) tended to increase, although the differences were not reliable (35.15±1.28 and 33.6±1.6). The marked increase of Т-suppressors/cytotoxic lymphocytes (CD8+) in the literature is described as a phenomenon that is realized in the period of pregnancy at the "mother-fetus" frontier for the elimination of cytotoxic T-lymphocytes directed against fetal antigens. In addition, the increase in the number of Т-suppressor/cytotoxic lymphocytes may be associated with an increase in antigen-specific cytotoxic cells in the immune response to an infectious agent. Studying immunoregulatory index CD4+/CD8+(1.15±0.003 and 1.62±0.003) showed a significant decrease in this index, which is a negative sign and shows the predominance of the depressor component of immunity in patients with mycoplasma infection.
As it is known, the development of pregnancy is accompanied with a change in the number of blood NK-cells, namely increased levels of lymphocytes with high cytotoxic potential. In studying the status of NK-cells in pregnant women with mycoplasma infection significant increases in their numbers (25.16 ± 0.93 and 10.49 ± 0.76, respectively) were detected, which is 2.4 times more than in the control group. In the literature, the reduction in the activity of nonspecific factors of protection, namely the low value of lysozyme, is associated with risk of miscarriage, and intrauterine infection of fetus. That means that in mycoplasma infection there is a significant violation of the immunity of women. At the level of the system immunity quantitative imbalance of T-cell component is generated, characterized by depression of circulating mature CD3, CD4 cells, increase of CD16 cells, stimulation of B-cell antibody, as well as decrease in the number of lymphocytes with activation markers CD 25 and CD 95. This is the evidence of violations in the universal system of regulation of homeostasis, responsible for activating the body's defenses. We have investigated the content of pro-and anti-inflammatory cytokines IL-6, IL1ß, INFγ, TNF-α and IL-4 in serum and locally in the cervical mucus from 30 pregnant women with mycoplasmosis and 30 pregnant women with physiological pregnancy. Table 2 presents the results of a study of cytokines in peripheral blood of pregnant women with mycoplasma infection. Analysis of cytokine profile in peripheral blood of pregnant women with mycoplasma infection revealed in all women a statistically significant increase in blood concentrations of proinflammatory cytokines (IL-1ß) compared to the control group (P<0.05), which supports the initiation of pro-inflammatory cytokine cascade. Increased IL-6 in blood is the evidence of the presence of infectious process caused by mycoplasma. Also, it was found direct correlation between high levels of IL-6 in the cervical canal and preterm delivery. It was shown that the level of IL-6 in amniotic fluid is a sensitive test to detect the presence and severity of intrauterine infection of fetus.
Normal pregnancy is associated with predominance in the decidual tissue of IL-4. Increasing concentrations of anti-inflammatory cytokine IL-4 in the blood of pregnant women with mycoplasmosis on our data indicates the activation of humoral immunity. TNF is produced by cells extraembryonal fetal tissues (placenta and membranes), maternal tissues during gestation. Predisposition to hypersecretion of TNF may be one of the factors contributing to the development of complications such as habitual miscarriage, premature birth and infertility of infectious origin. Microbial products activate the macrophage-monocyte system and the cytokines being vacated at the same time; signal the onset of labor through the stimulation of the biosynthesis of prostaglandins by endometrial tissue. We identified an increase in the blood of the proinflammatory cytokine TNF in pregnant women infected with mycoplasmas, which can serve as criteria for the diagnosis or the presence of inflammation. In pregnant women with mycoplasma infection a significant increase in the mediator of cellular immune responses of IFN-γ was detected, both in serum (136.7±3.4 and 12.75±0.05, P<0.001) and isolated peripheral blood lymphocytes (205.55±1.97 and 28.4±1.45, P<0.05) compared to those in the group of healthy pregnant women. At this, stimulation of lymphocyte mitogen PHA (30.6±0.25 and 79.8±1.3, respectively) showed the depletion of the functional reserves of blood lymphocytes infected pregnant women. In addition, increase in IFN-γ in the blood indicates the inflammatory process in pregnant women infected with mycoplasma. At the system level in pregnant women with mycoplasma infection in the blood we tested reinforcement of secretion of proinflammatory cytokines FNOά, INFγ) , which is associated with activation of cells of TH-type 1, the accompanying pathology of pregnancy. Increase in the blood of pregnant women with mycoplasmosis of anti-inflammatory cytokine IL-4 in the initial state is likely to be associated with the development of specific humoral immune response and production of specific anti-mycoplasma antibodies. Table 3 presents the results of a study of cytokines at the local level (cervical mucus). Studies of the concentration of cytokines at the local level (cervical mucus) in pregnant women with mycoplasma infection showed a significant increase in concentrations of both proinflammatory (TNF-ά, IL-6) and anti-inflammatory (IL-4 in 4.5 times) cytokines compared with controls group (P<0.05 and P<0.01), which confirms the presence of an inflammatory process not only at the system level, but locally. That means that pregnant women with mycoplasma infection, in comparison with healthy pregnant women, had violations of the regulation system of cytokines in peripheral blood and locally in the cervical mucus. It is characterized by increased TH-1 cell response to the increasing fusion of pro-inflammatory cytokines (IL-1, IL-6, IFN-γ, TNF-ά), and pointed to the imbalance of their products, which may be a factor in this pregnancy complication. Therefore, in accordance with modern concepts of major pathogenetic mechanisms of development of complications of pregnancy with mycoplasma infection of our study confirm the dysfunction of the immune system, therefore the study of immune responses is important to assess the orientation of the immune response, as well as course and outcome of pregnancy for both mother and fetus.
Conclusions
In women with persistent mycoplasma infection have been violations of immunity at the systemic and local levels, which are: -the quantitative imbalance of populations and subpopulations of peripheral blood lymphocytes (reduced CD3+, CD4+, increasing the CD16+, CD19+, a decrease of lymphocytes in the process of activation of CD25+ and ready to apoptosis of CD95+ marker, P <0.05); -reinforcing the Th-1 response with increased synthesis of proinflammatory cytokines (IL-1β, IFN-γ, TNF-α, IL-6, P<0.05) both at the systemic (serum, isolated lymphocytes) and local (cervical mucus ) levels, as well as increased inducer of the humoral immune response (anti-inflammatory cytokine IL-4), 3.38 and 4.86 times, respectively; -dysfunction of phagocytic immunity link, characterized by increased absorption and digestive function of peripheral blood neutrophils, as well as the activation of oxygen mechanisms in the NST test; -reduction of factors of nonspecific immunity (lysozyme).
